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General materials and methods
All chemicals were purchased from Sigma-Aldrich ® or SD Fine-Chem Ltd. and used without further purification unless otherwise noted. All cell culture reagents were purchased from either Sigma- analyses were carried out on a Shimadzu LCMS 2020 with an ESI probe (positive and negative ion modes). High-resolution mass spectrometry analyses were carried out at the Chemistry Department, Indian Institute of Technology, Bombay, India on a maXisTM impact ESI-qTOF mass spectrometer (Bruker Corp.). Electron paramagnetic resonance (EPR) was carried out in a Bruker EMX-Micro Xband EPR spectrophotometer. EPR simulation was performed using SimFonia software. For cell viability experiments a Tecan Infinite ® M200 PRO microplate reader was used for measuring absorbance at 570 nm in a 96 well plate.
For all measurements, stock solutions of ligands 2c and 3c were prepared in dimethyl sulfoxide (DMSO) and stored at -10 °C. Stock solutions were then diluted in appropriate aqueous buffer and care was taken such that the percentages of DMSO never exceeded 5 % in each experiment. Exact percentage of DMSO and buffers used have been mentioned in the figure captions.
Zebrafish were bred and maintained and experiments were performed in accordance with guidelines and protocols approved by the institutional animal ethics committee of the Tata Institute of Fundamental Research.
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Synthetic procedures for chelators
Synthesis of 1: Compound 1 was synthesized according to a previously reported procedure. 
Synthesis of 3b:
Compound 3b was synthesized using the same procedure as that of 2b. A solution of 1 (0.023 g, 0.13 mmol) was taken in degassed sodium acetate buffer (0.1 M, pH 4.5). 2-hydroxy-5-methoxybenzaldehyde (0.048 g, 0.39 mmol) in anhydrous methanol was added dropwise to the mixture and the mixture was heated to 90 °C. The reaction mixture immediately turned turbid yellow upon addition of the aldehyde. The reaction mixture was refluxed for 4 h. After completion of the reaction, the mixture was extracted in dichloromethane and washed with water. The organic layer was dried over sodium sulfate, filtered and evaporated under reduced pressure. The mixture was purified by column chromatography on silica gel (4 % methanol in dichloromethane) to afford 3b as a yellowish gummy solid (0.031 g, 54 % yield). Synthesis of 2-((benzylamino)methyl)phenol: 2-((benzylamino)methyl)phenol was synthesized following a reported procedure. 3 The isolated crude product was purified via HPLC.
HPLC column conditions for purification of ligands 2c and 3c
Chelators 2c, and 3c were purified on a Phenomenex Luna ® C18 ( 
Purity analysis of ligands
LC-MS of 2b and 3b
A Phenomenex Luna ® C18(2) (5 µm, 4.6 mm × 150 mm) column and a linear 60 min gradient from 10 % solvent B in A to 100 % solvent B in A (solvent A was 1 : 9 water : methanol with 1 mM ammonium acetate and solvent B was 1 : 9 water : acetonitrile with 1 mM ammonium acetate) with a flow rate of 0.2 mL/min was used for purity analysis.
S7
Fig. S1. LC-ESI-MS of ligand (a) 2b and (b) 3b confirming sample purity (LC depicting absorption intensity at 403 nm). The major elution peak is pointed with a red arrow and the corresponding ESI-MS trace in the positive mode shows the mass of the compound, highlighted in red.
LC-MS of 2c and 3c
An Agilent C18 (5 µm, 4.6 mm × 250 mm) column and a linear 60 min gradient from 10 % solvent B in A to 100 % solvent B in A (solvent A was water with 0.01 % (v/v) formic acid and solvent B was acetonitrile with 0.01 % (v/v) formic acid) with a flow rate of 0.2 mL/min was used for purity analysis. . LC-ESI-MS for ligand (a) 2c, and (b) 3c confirming sample purity (LC depicting absorption intensity at 252 nm). The major elution peak is pointed with a red arrow and the corresponding ESI-MS in the negative mode shows the mass of the compound, highlighted in red. were also checked in Dulbecco's Modified Eagle's Medium-F12 (DMEM) with 1 % penicillin and streptomycin buffered to pH 7.2.
Stability of ligands in solution
An Agilent C18 column (5 µm, 4.6 mm × 250 mm) was used to monitor the stability of ligands 2c and 3c. In all cases, a linear gradient from 10 % solvent B in A to 100 % solvent B in A was run at 0.2 mL/min for 60 min. The eluting solvents used for each analysis are listed in Table S1 . Liquid chromatography traces were integrated to obtain percentage of ligands. Table S1 . Eluting solvents used for determination of ligand stability in solutions. Fig. S3 . Stability of ligands in aqueous media. Percentage of 2c (red triangles) and 3c (blue hexagons) in HEPES buffer were followed with time using LC-ESI-MS. The inset shows stability data for 2c (red triangles) and 3c (blue hexagons) in Dulbecco's modified Eagle's medium (DMEM).
Absorbance measurements
Unless mentioned, all spectroscopic measurements were performed in 20 mM HEPES buffer (100 
Job's plot
To determine the binding stoichiometry of chelator to Cu 2+ , Job's continuous variation method was employed using absorbance spectroscopy. Chelators were added from 10 mM stock solutions in 
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Equations for determining conditional stability constants (β) of the ligands to metal ions
Where A is the observed absorbance, A max is the absorbance of ML complex and A 0 is the absorbance intensity of the ligand in absence of any metal ion.
Where A is the observed absorbance, A min is the absorbance of ML complex and A 0 is the absorbance intensity of the ligand in absence of any metal ion.
The stability constant for any metal-ligand complex was obtained from equation 3.
Absorbance response of chelator to different metal ions was fitted to the binding model using either
OriginPro2015 or DynaFit version 4 software.
Cu
2+ stability constant
The absorption isotherms and the Job's plots indicated 1:2 Cu 2+ : ligand complexes for 2c and 3c.
Hence, in order to obtain the stability constants for Cu 2+ with the chelators, we have considered a 1: 2 binding model for metal (M) and ligand (L). The overall stability constant (β) for a ligand-metal complex can be expressed as shown in equation (4).
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M 0 and L 0 are the total concentrations of metal ion and ligand, respectively. M and L represent free metal and free ligand. We calculated Є 420 nm and Є 450 nm of ML 2 complexes for chelators 2c and 3c, respectively, from the binding saturation points in the absorption isotherms. Using equation (5) (7) and (8) respectively, to equation (9).
= . [ 2 ] ⋯ ⋯ ⋯ (9)
The simulated absorbance data was compared with the experimental data to determine the lower limit of stability constants for binding of chelators to Cu 2+ .
Fe
3+ binding affinity
The binding affinity of ligands to Fe 3+ was measured via constant volume absorption titrations ( 
for different values of log β). 
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10. EPR spectrum of 2c-Cu 2+ complex Fig. S21 .Experimental X-band EPR spectrum of the 2c-Cu 2+ complex (solid blue line) and its EPR simulation (red dashed line). Chelator 2c concentration was 2.2 mM, and CuCl 2 concentration was 1 mM in 20 mM HEPES (100 mM NaCl) with 20% glycerol at pH 7.0. The spectrum was collected on a Bruker EMX-Micro X-band EPR spectrophotometer at 87 K; microwave power: 2.37 mW; modulation amplitude: 10 G; time constant: 81.92 ms; conversion time: 100 ms; microwave frequency 9.3208 GHz. The EPR simulation was performed with the program SimFonia, using parameters g x =g y : 2.0502; g z = 2.2220; A zz = 177.6 G; A xx = 37 G; A yy = 10 G; A N = 12.8 G, and considering 2 coordinated N atoms. g ║ is greater that g ┴ and the value of g ║ /A zz is 120.6 cm. These results indicate a pseudo-square planar geometry for the 2c-Cu 2+ complex and that no additional species (e.g. uncomplexed Cu 2+ or dinuclear Cu 2+ complexes) are present. . Final composition of the solvent for all titrations was 0.2% DMSO in HEPES buffer (100 mM NaCl, pH 7.0). 
Absorbance response of control chelator (2-((benzylamino)methyl)phenol) with different metal ions
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Stability constants of commercial Cu 2+ chelators to different metal ions
Stability constants of reported non-commercial reduced salen chelators to different metal ions
Deoxyribose assay protocol
The assay was performed in NaH 2 PO 4 buffer (50 mM) at pH 7.4. Stock solutions (25 mM) of chelator, desferoxamine mesylate, and salicylaldehyde were prepared in DMSO. Stock solutions of CuSO 4 (1 mM), 2-deoxyribose (100 mM), thiobarbituric acid (TBA, 1 % w/v in 0.05 M sodium hydroxide), trichloroacetic acid (TCA, 2.8 % w/v) were freshly prepared in degassed water. Stock solutions of ascorbic acid (50 mM) and 50 % (w/w) hydrogen peroxide (10 mM) were freshly prepared in degassed buffer. In a typical constant volume experiment (final volume 0.5 mL) chelator (0-300 μM) followed by CuSO 4 (10 μM) were added and the mixture was stirred for 5 min. Error bars denote SEM, n = 3. Statistical analyses were performed using an unpaired, two-tailed Student's t-test (*p < 0.05). Images were acquired using a 40X objective; Scale bar: 20 μm. Statistical analyses were performed using an unpaired, two-tailed Student's t-test (*p < 0.05). Images were acquired using a 40X objective; Scale bar: 20 μm. 
Chelators relieve CuSO 4 induced oxidative stress in HEK293T cells
Control experiments with D-penicillamine and LPS in HEK293T cells
Cell viability experiments
HEK293T cells were seeded into a 96 well plate and were allowed to grow until confluence was reached. For viability experiments, 2c and 3c were dissolved in DMSO to make stock solutions (25 mM). The stock solution was serially diluted in DMEM-F12 medium to prepare solutions containing increasing concentrations of chelators (10-200 µM). Cells were incubated with chelator solutions (100 µL) for 30 min, 2 h, 4 h, and 12 h, respectively, at 37 °C. 
Western blot assay for MEF cells
Mouse embryonic fibroblast cell lysates were prepared by sonicating cell pellets in Radio 
Zebrafish imaging protocol
All experiments were performed using wildtype zebrafish larvae at 3.5 day post fertilization (dpf). Embryos were cultured at 28 °C in E3 medium containing NaCl (5 mM), KCl (170 μM), The intensity data were normalized to intensity of CuCl 2 treated larvae. Error bars denote SEM, n = 6. Statistical analyses were performed using an unpaired, two-tailed Student's t-test (**p ≤ 0.01). 20X objective was used for imaging, Scale bar: 200 μm.
Control experiments in zebrafish larvae
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24. Computational studies predicting the structure of 2c-Cu 2+ complex
We have used the established MOMEC program and force field for the structure predictions. [12] [13] [14] [15] [16] Additional parameters involving the bonding of phenolate O-donor atoms to Cu 2+ were fitted to known structures (see Table S5 ; note that these additional parameters have not been tuned and validated on a wide experimental basis but the optimized structures, see Fig. 3 , S34 and Table S6 clearly are chemically reasonable and therefore allow a thorough analysis of the ligand-induced strain in the various structures). 17, 18 All Cu 2+ centers were computed as Jahn-Teller elongated hexacoordinate geometries with H 2 O completing the coordination spheres (it may be argued that at least some of the structures might rather be 5-than 6-coordinate but this does not influence the ligandinduced strain, and hence a constant coordination number was adopted to compare the resulting strain energies). There are various possibilities to account for Jahn-Teller distortions, and all approaches are implemented in MOMEC (assignment of the Jahn-Teller axis in combination with a weaker force field parameterization for the axial bonds, 12,19 a first-order harmonic ligand field approach, 20 and ligand-field molecular mechanics 21 ). Here, we have adopted the first approach. 
25.
1 H NMR and 13 C NMR spectra 
